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The changing nature of work and the capacity of educational institutions to 
prepare students for the changing work environment have been of concern 
to many governments. Consequently, linking on-campus learning with 
learning in industry has received increased attention.[1] It is also applicable 
to healthcare education programmes, such as radiography, biomedical and 
clinical technology, nursing and other allied health professions, where 
conversion from analogue to digital requires student-centred curricula 
underpinned by clinical practice outcomes.[2] To address this challenge, the 
Higher Education Qualifications Framework (HEQF)[3] in South Africa (SA) 
mandates all new qualifications to integrate theory and practice through 
incorporation of work-integrated learning (WIL) as a structured part of 
the curriculum. The WIL component of a programme should be properly 
structured, assessed and supervised, and should integrate university and 
workplace learning.[3]
In the WIL context, integration means that students take what they 
have learnt at university into the workplace. Conversely, what they have 
learnt in the workplace is taken into the next phase of learning when 
returning to university.[4] Aside from workplace learning (WPL), WIL 
should preferably be facilitated using a variety of learning modes, e.g. 
work-directed theoretical learning (WDTL) – theoretical learning focused 
on what the student needs to know to be able to function sufficiently in 
the workplace;[5] problem/scenario-based learning (PBL/SBL) – a method 
in which real-world problems are used to promote student learning; 
project-based learning and workplace learning (PjBL) – an approach 
where students acquire deeper knowledge through active exploration 
of real-world challenges and problems, to stimulate the integration of 
concepts and higher order cognitive learning (deep learning) to construct 
understanding.[1,5-8] Deep learners aim to understand the meaning behind the 
concept and interact with information by creating appropriate arguments 
and examples related to the topic.[9] Ideally, the different learning modes 
should be used interchangeably in the delivery of WIL, while activities to 
accommodate these learning modes can occur in various environments (e.g. 
simulation laboratories, interactive discussion groups and forums, virtual 
and e-learning, the workplace). Exposing students to a combination of 
learning modes and environments has proved to promote deep learning 
and the development of soft skills, such as communication, confidence 
and assertiveness, time management, critical thinking, computer literacy, 
emotional intelligence, empathy and the ability to work in a team.[10] 
Proficiency in these skills ensures that students are better equipped to 
function in the real world of work. Soft skills that promote employability 
are the qualities that an employer requires for success in the workplace. 
To deliver competent healthcare professionals, these skills should be 
developed as part of students’ university training.[10]
Despite many positive aspects identified in the current delivery of WIL, 
the authors recognised some challenges regarding the curriculum design 
and facilitation, assessment and monitoring of WIL. These shortcomings in 
the training of healthcare students may produce graduates lacking the skills 
and competencies required for employment as professionals. Consequently, 
the following research question directed this study: ‘What are the areas of 
good practice and areas for improvement in the current delivery of WIL in 
radiography training in SA?’ In the absence of a structured programme for 
WIL in radiography training in SA, the aim of the study was to develop a 
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WIL education and training programme for radiography by focusing on the 
requirements of the HEQF.[3] The main objective was to conduct an enquiry 
with regard to the current practices for WIL in radiography training.
The developed programme was shared with the WIL co-ordinators at all 
participating SA universities for implementation in their programmes.
We report only on the areas of good practice and areas for improvement 
derived from a multifaceted enquiry with regard to the current status of WIL 
in radiography training at universities in SA.[8,11-17] Curriculum developers 
across all healthcare programmes can benefit from relevant information 
provided by this research to rectify possible shortcomings in the WIL 
component of their training.
Methods
Research design and data collection
Data for this cross-sectional, descriptive study were collected by means of a 
quantitative questionnaire survey. The questionnaire was developed by the 
researcher, who was guided by a questionnaire used for a benchmarking 
project on WIL conducted by the University of Tasmania (UTAS), Australia.[16] 
With reference to curriculum design, teaching/learning, assessment and 
monitoring of WIL, the researcher developed the questions to specifically 
enquire about the delivery of WIL in radiography training at participating 
institutions. The questionnaire consisted mainly of 27 closed questions and 
allowed opportunity for open-ended comments. The same questionnaire 
was distributed to purposively selected lecturers, WIL co-ordinators and 
final-year students (who had been exposed to the thematic areas longer 
than other students) at all 7 SA universities offering radiography training. 
Questions were rated from level 1 to 3, where level 1 indicated that effective 
strategies for the thematic areas were implemented successfully across the 
programme, and level 3 indicated that effective strategies for the thematic 
areas were not implemented successfully across the programme. Level 2 
indicated existing strategies as useful, but with some limitations towards the 
sound implementation of these strategies.[16] To augment the information, 
participants had the opportunity to provide comments. 
Sampling and statistical analysis
The empirical phase of the study consisted of the administration of an 
electronic questionnaire to lecturers (n=14/32; 44% response rate) and WIL 
co-ordinators (n=22/44; 50% response rate), and a hard-copy questionnaire 
to final-year radiography students who had been exposed to WIL for a 3-year 
period (n=146/146; 100% response rate). The questionnaire was designed to 
obtain the views of all role players in the current training and delivery of WIL 
in radiography training at 7 SA universities. Purposive sampling was used to 
select lecturers and supervisors, and random sampling was used for students 
by selecting every second student from the class list.[17] The quantitative 
data were analysed by a statistician (e.g. frequencies, standard deviations, 
significance) and then organised, summarised and presented as descriptive 
statistics.[18] Qualitative data from the open-ended comments were organised 
in themes that mirrored the concepts covered in the questionnaire.
Ethical approval
The Ethics Committee of the Faculty of Health Sciences, University of the 
Free State, Bloemfontein, SA, approved the protocol (ref. no. ECUFS 
NR 106/2012). Additional approval was granted by the heads of department 
at the 7 universities. To ensure anonymity, the questionnaires were coded 
using a number system. Validity was enhanced by the questionnaire being 
piloted on 4 lecturers, 4 super visors and 4 final-year radiography students. 
Their recommendations were applied before distribution of the final 
questionnaire.
Results
Areas of good practice 
When comparing the activities of lecturers to stimulate deep learning in the 
WIL environment, the results showed that lecturers’ and students’ feedback 
indicated similarity on only 3 actions (Fig. 1), including individual work 
(lecturers 62%; students 54%), group work (lecturers 61%; students 64%), and 
sharing responses (lecturers 63%; students 67%). For the other actions to 
stimulate deep learning, a difference in opinion between the lecturers 
and students was observed, from 12% (asking questions – lecturers 93%; 
students 81%) to 21% (issuing a challenge and allowing constructive 
critique – lecturers 82%; students 61%). There was also a difference between 
lecturers and students regarding the posing of a problem to stimulate deep 
learning (lecturers 82%; students 76%). There was a strong correlation 
between the lecturers’ and students’ results regarding the use of actions 
to stimulate deep learning (r=0.664), indicating that most of the lecturers 
and students reported positively about the use of actions to stimulate deep 
learning in their programmes.
The development of soft skills was also identified as an area of good 
practice in the current delivery of WIL. Most lecturers (96%) confirmed 
the development of soft skills in the facilitation and assessment of WIL at 
their respective institutions. Ninety-four percent of students indicated that 
soft skills were important for a healthcare professional to work effectively. 
Students reported the attainment of soft skills in their WIL programmes as 
follows: professional and ethical behaviour (88%), communication (with 
patients, peers and managers) (91%), critical thinking/problem-solving 
(86%), integration of theoretical knowledge and practical skills (84%), 
teamwork (84%) and use of technology (85%) (Fig. 2). Eighty-two percent 
of students confirmed that they were assessed on the attainment of soft 
skills in the WIL component of their programmes. When asked whether the 
employer created sufficient opportunities to develop skills and abilities in 






































































Fig. 1. Comparison of actions to stimulate active/deep learning.
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WPL supervisors were certain about who was responsible for the general 
management of WIL at their institutions (Fig. 3). They confirmed that the 
management and co-ordination of WIL are primarily controlled by the 
learning programme at the university (55%) in collaboration with the WPL 
supervisor in clinical practice (55%). The management and co-ordination of 
the WIL practices of students through the WIL central office at the 7 participating 
universities was 23%, while the role of the faculty was 9%. 
There were adequately established lines of communication between all 
the universities and their clinical sites, although a variety of communication 
systems was used. The results in Fig. 4 show that email correspondence 
is the preferred line of communication between the co-ordinator/s at the 
university and the WPL supervisors at the clinical institutions (86%). 
Advisory committee meetings were indicated as the second most used 
mode of communication regarding WIL-related and WPL-related matters 
(77%), followed by standing committee meetings (41%). Some universities 
indicated WIL committee meetings as the line of communication between 
the involved parties (23%). Another 23% indicated that other avenues were 
followed for communication between the different parties. 
Areas for improvement
Certain areas for improvement were identified in the current application 
of WIL at participating universities, including the use of different learning 
modes for the facilitation of WIL. As shown in Fig. 5, WPL is the preferred 
learning mode of all lecturers in the participating programmes (100%). 
WDTL was used by 71% of the lecturers. Learning modes such as PBL/
SBL, which are perfectly suitable for teaching in the WIL environment, were 
indicated as being used by 50% and 57%, respectively. Only 43% of lecturers 
indicated the use of PjBL to facilitate the learning process in WIL. 
An area showing a huge discrepancy in the responses of lecturers and 
students was the use of different types of electronic teaching media (Fig. 6) 
to facilitate learning when using the different learning modes of WIL. 
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Fig. 5. Types of curricular modalities/learning modes used at participating institutions 
(n=32). (WDTL = work-directed theoretical learning; PBL = problem-based learning; 
SBL = scenario-based learning; PjBL = project-based learning; WPL = workplace 
learning.)
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used when teaching WIL (100%), followed by video (74%), the internet and 
Blackboard (67%), and Skype (56%). The correlation between responses 
from students compared with those of lecturers was observed only for 
the use of PowerPoint (students 94%; lecturers 100%). Students indicated 
the use of video in teaching of WIL (45%), as well as the internet (46%), 
Blackboard (52%) and Skype (34%). 
Other areas of concern included the involvement of WPL supervisors 
in the development of learning outcomes and learning material for the 
WIL component, as 50% of the WPL supervisors were positive regarding 
involvement, 27% indicated no involvement and 23% indicted some 
involvement (Fig. 7). The visitation of students by lecturers while placed 
for WPL seems to be a considerable challenge across all participating 
learning programmes. It was worrisome that 32% of the participating WPL 
supervisors indicated that the WPL students were never visited by university 
lecturers (Fig. 7). Only 45% of the WPL supervisors indicated frequent 
visits, while the remaining 23% reported limited visits. The frequency of 
visitation only once a year by a university lecturer/WIL co-ordinator was 
indicated by 23% of students. The frequencies of biannual and quarterly 
visits were both rated at 9%, while monthly and weekly visits were rated at 
18% and 14%, respectively (Fig. 7). 
The lack of training of supervisors and preparation of students prior 
to placement for WPL in clinical practice were regarded as a concern 
regarding the success of WIL. Only 41% of the WPL supervisors indicated 
that they had received appropriate training from their institutions for 
their supervisory role. However, a substantial number of WPL supervisors 
indicated some training (32%) and no training (27%) (Fig. 8). Related to 
the preparation of students before placement for WPL in clinical practice 
(Fig. 8), the supervisors indicated in favour of such pre-placement training 
(76%). The remaining 26% indicated no pre-placement training programme 
(5%) and limited pre-preparation training (19%). 
Discussion
Alignment of the outcomes with the level descriptors and exit-level outcomes 
for a qualification, as proposed by the South African Qualifications 
Authority (SAQA),[19] is imperative for successful teaching and learning in 
any programme. Therefore, the alignment of the learning outcomes for WIL 
with teaching/learning activities and assessment strategies is essential to the 
quality of learning. Lecturers and supervisors should embrace activities to 
stimulate deep learning, especially when working in the WIL components 
of their programmes. Deep learning is stimulated when working under 
the guidance of an experienced professional. Such assistance can stimulate 
critical thinking to help graduates/students link different concepts and thus 
develop a graduate who can function as an admirable professional in the 
workplace.[20,21]
A key purpose of WIL is to provide graduates with a comprehensive set of 
soft skills preferred by potential employers, as indicated previously.[4] Therefore, 
the incorporation of soft skills in the WIL curriculum of healthcare 
programmes should be encouraged. Similarly, the attainment of soft skills 
should be included in the assessment of WIL, whether assessed at the 
university or while the student is doing WPL. The WIL environment is ideal 
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placement.
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able to apply them across a number of activities to ensure preparedness for 
clinical placement.
The management of WIL in a learning programme cannot be prescribed 
and may vary widely between programmes. However, the success of a 
WIL programme depends on the meaningful interaction of all the role 
players (students, universities and industry).[22] It is therefore not important 
who the manager of the WIL component of the programme is, as long 
as collaborative action occurs between the WIL central office, learning 
programme, WIL co-ordinator/s, WPL supervisors in clinical practice 
and students. Similarly, good communication is an important aspect in 
ascertaining collaboration among role players, who need to communicate 
expectations about outcomes, assessment practices and monitoring. The 
avenues for communication between the different role players for WIL can 
also not be prescribed. It is important, however, that proper and timely 
communication occurs between the role players to ensure quality of learning 
in the WIL environment.
The results confirmed that WPL is still the preferred learning mode 
for training of healthcare professionals in the WIL environment. Also 
noteworthy is that a large percentage of the lecturers (71%) used WDTL 
when teaching WIL. Conversely, PBL/SBL and PjBL were indicated across 
the spectrum of participating lecturers as being average (i.e. 43 - 57%). For 
many health professions in SA, the popular use of WPL can be explained 
by these professions having had a professional body which, in the past, 
had prescribed a certain number of hours that students had to be placed in 
clinical practice as a prerequisite to obtain the qualification. This learning 
mode was compulsory. Nevertheless, the importance of PBL/SBL and 
PjBL in the WIL environment to stimulate the integration of theoretical 
knowledge with workplace skills development cannot be overemphasised. 
These learning modes are ideally suited to facilitate WIL, focusing on real-
life problems and stimulating students to form the necessary links between 
what has been learnt in the classroom and what happens in the workplace.[23] 
The different learning modes should be selected carefully to fit the purpose 
and level of students’ learning.[7] 
Facilitators must empower themselves to use electronic teaching media in 
an era where laptops, data projectors and internet connection have become 
part of everyday life. This is even more relevant in the healthcare profes-
sions, such as radiography, where online libraries and other electronic teach-
ing tools are readily available. Students value lecturers’ use of digital resourc-
es, which, alongside other forms of teaching support, steer them through 
the potentially overwhelming volume of work they have to master.[24] Even 
though frequent visitation by a lecturer cannot be prescribed, it stimulates 
a culture of trust among all role players in the WIL environment. Frequent 
visitation by lecturers/WIL co-ordinators while doing WPL contributes 
to the success of the latter (personal communication with: (i) Mr Henri 
Jacobs, director, Work-integrated Learning and Skills Development, Central 
University of Technology, Bloemfontein, 12 October 2013; and (ii) Dr Marius 
Wessels, head, Cooperative Education Unit, University of Johannesburg, 
11 March 2012). If frequent visitation is not possible, clear guidelines for 
monitoring and assessment must be available to WPL supervisors. It is 
even more important to train WPL supervisors correctly. The importance 
of supervision during WPL cannot be overemphasised, especially when 
policies and regulations regarding professional practice and human rights 
govern patient-related actions and activities. Students’ WPL experience is 
an extension of the learning process. Therefore, supervisors should provide 
opportunities to bridge the two experiences and receive training for their 
important role of supervising students towards attaining a complicated set 
of skills.[25]
In most health professions programmes, it has become increasingly 
important that programme developers consider the development of soft 
skills during a preparation programme prior to placement of students in 
clinical practice. An increasingly demanding work environment requires 
that students have skills pertaining to professionalism, communication, the 
ability to work in groups, critical thinking and problem-solving.[26] Therefore, 
at many universities, the inclusion of a core curriculum is now compulsory 
in an effort to address the acquisition of soft skills. We recommend that first-
year students be kept at university for some time before placement for WPL 
to develop these soft skills. 
Conclusions and recommendations
We believe that the inclusion of WIL as part of the curriculum in many 
healthcare programmes will assist students to interchange continuously 
between disciplinary knowledge and the application of skills in the clinical 
environment. The delivery of quality WIL programmes is seen as an 
excellent tool to equip students with the employment qualities needed in a 
growing and increasingly demanding economy. At the conceptual level, it 
became clear that for education and training programmes to influence the 
quality of graduates for work in the health sector, new WIL curricula will 
have to be designed with a vision to align the teaching/learning, assessment 
and monitoring of the programme. The newly developed programme for 
WIL is currently being implemented and evaluated continuously to improve 
its delivery in radiography training in SA.
After comparing the results of the study with the challenges identified 
in the introduction, we recommend the following towards improvement of 
WIL practices in health programmes:
The teaching and learning of WIL in all health programmes should 
be planned and structured to incorporate different learning modes and 
environments such as skills and computer laboratories, not only the 
workplace.
The visitation of students by a university lecturer while they are engaged 
in WPL should receive urgent attention. Planning in conjunction with the 
available support structures at the university should be done to ensure that 
all students are visited as often as possible while they are engaged in WPL.
The developers of health professions programmes should give urgent 
attention to the training of WPL supervisors to ensure quality delivery of 
WIL. In this regard, we suggest the delivery of a structured course with 
continuing professional development units to encourage WPL supervisors 
to empower themselves for supervision and mentoring of students in clinical 
practice.
Study limitations
The main limitation of the study was that the student sample was limited 
to final-year radiography students; therefore, the perceptions of students 
regarding current WIL practices in the first and second years of study were 
excluded.
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